into the environment and accumulation of plutonium within the offgas system itself. These engineering issues, while challenging, appear resolvable. Gaining public acceptance at the relevant sites may be more difficult, but if (1) the public is included in the decision-making process, (2) the association with arms reductions is made clear, and (3) a plausible case can be made that once processed, the plutonium will eventually be shipped elsewhere for burial in a geologic repository, then public approval should be achievable. Overall, licensing and approval for this approach would probably be easier than for MOX, at least in the United States. Siting approval and licensing for a vitrification facility dedicated solely to plutonium disposition would probably be more protracted than for an approach piggy-backing on already scheduled HLW vitrification campaigns.
Certification of the plutonium-bearing glass as a suitable waste form for emplacement in a geological repository would be the highest hurdle. Introducing plutonium into Yucca Mountain would be nothing new: the nominal 50 tons of excess weapons plutonium is small compared to the 600 tons of plutonium in the spent fuel to be placed in the repository. But this plutonium would be in HLW glass, which would not otherwise contain substantial quantities of plutonium, rather than in spent fuel.
The performance of the glass in preventing release of this plutonium, however, is expected to be at least as good as that of the spent fuel, and it appears that the addition of plutonium would not degrade the ability of the glass to contain its other radioactive constituents. A number of studies indicate, moreover, that because of its extremely low solubility plutonium is not a major contributor to potential long-term health risks from the repository in most scenarios. Thus, although containment of the plutonium in the repository and preventing releases to the environment would require careful examination in the process of licensing such waste forms for disposal, these issues should be resolvable.
Criticality of the logs over the very long term remains a concern. The amount of plutonium that can be placed in the glass without it going critical is greatly increased by the presence of boron (which absorbs neutrons), in the bor-osilicate glass. But the solubility of boron in water is much higher than that of plutonium. Over tens of thousands of years, if the materials in the repository were exposed to water, the boron in the glass could leach away, leaving behind the plutonium and the uranium-235 it produces by radioactive decay. Preliminary calculations suggest that with plutonium loadings in the range of 1-3 percent, the logs would not be capable of sustaining a chain reaction even if all the boron and lithium leached away, unless water also filled a large fraction of the volume of the log. With similar assumptions concerning leaching away of neutron poisons and flooding with water, spent fuel (particularly MOX spent fuel, with its higher plutonium content) would also pose the possibility of criticality in the repository.ver or Hanford, both ofutonium in highlv radioactive glass requiringncept, and even if agreement on such a far-reaching step could be reached, doing so would almost certainly be time-consuming, delaying
